Latent membrane protein 1 of EBV activates phosphatidylinositol 3-kinase to induce production of IL-10.
EBV is a B lymphotrophic gamma-herpesvirus that is associated with multiple human malignancies, including posttransplant lymphoproliferative disorder. The EBV-encoded protein, latent membrane protein 1 (LMP1), is required for oncogenic transformation of human B cells by EBV. An important consequence of LMP1 expression in EBV-infected B cells is the induction of cellular IL-10, which acts as an autocrine growth factor for B cell lymphomas. However, the mechanisms by which LMP1 induces IL-10 are incompletely understood. We previously showed that rapamycin, a clinically relevant immunosuppressant and mammalian target of rapamycin inhibitor, could suppress IL-10 production by EBV-infected B cell lines. To test the hypothesis that PI3K, which acts upstream of mammalian target of rapamycin, might also be involved in LMP1-dependent IL-10 production, we generated B cell lines expressing signaling-inducible chimeric LMP1. Our results show that induced LMP1 signaling elicits both p38- and PI3K-dependent IL-10 production in EBV- B cells. Moreover, distinct regions of the LMP1 signaling tail are associated with p38- vs PI3K-dependent IL-10 induction. We also demonstrate that the LMP1-dependent p38 and PI3K activation regulates IL-10 induction through discrete mechanisms. Whereas p38 activation is critical for the phosphorylation of the transcription factor CREB, PI3K activation is required for the inactivation of glycogen synthase kinase 3beta (GSK3beta), an inhibitory kinase that can regulate CREB function. We find that GSK3beta regulates LMP1-dependent IL-10 induction, with GSK3beta inhibition by pharmacologic or small interfering RNA strategies enhancing LMP1-induced IL-10 induction. These findings demonstrate that LMP1 uses both p38 and PI3K activation for maximal up-regulation of IL-10.